Coronary steal: its role in detrimental effect of isoproterenol after acute coronary occlusion in dogs.
Using epicardial electrograms others have established that infusion of isoproterenol increases myocardial injury after acute coronary occlusion. To define the contribution of alterations in collateral blood flow to this increased ischemia, isoproterenol was administered to 10 dogs. After pretreatment with practolol in doses that successfully block inotropic but not vascular effects of beta adrenergic stimulants, intracoronary isoproterenol continued to enhance the magnitude of S-T segment elevation in ischemic areas. Thus, vasodilation induced by isoproterenol appears to divert flow from the ischemic area. To test this hypothesis, intracoronary adenosine was given to cause coronary vasodilation without enhancing inotropy. S-T segment elevation at ischemic and adjacent sites was significantly increased. Neither agent had systemic effects, but each increased coronary blood flow while concomitantly decreasing collateral flow as evidenced by a reduction in retrograde coronary flow and peripheral coronary pressure. In addition, adenosine significantly diminished the rate of xenon-133 clearance from the ischemic myocardium. Thus, isoproterenol, in addition to its positive inotropic effect, increases myocardial injury by its vascular action. Collateral blood flow to acutely ischemic myocardium is diminished by the production of a coronary steal. Intravenously administered isoproterenol additionally diminishes collateral flow by decreasing coronary perfusion pressure. It is postulated that any agent that causes either a primary or secondary coronary vasodilation may cause a coronary steal and subsequently enhance myocardial injury.